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(54) POWER SUPPLY DEVICE ACCORDING TO QUALITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply 
device according to quality, capable of inexpensively 
supplying power according to quality especially to single- 
phase loads which account for the majority of loads. 
SOLUTION: The power supply device is according to 
quality provided with an inverter 5 of three-phase bridge 
constitution, having alternating-current output terminals 
connected to distribution lines 2, 3, and 4 in the 
respective phases of three-phase, four-wire alternating 
current, capacitors 7 and 7 connected between the two 
input terminals of the inverter 5 on the direct current 
side and a neutral line 6, respectively, an uninterruptible 
power supply means 8 which is inserted in a distribution 
line 2 in one phase, between the connecting point of the 
inverter 5 to the distribution line and a load, and 
compensates for the voltage drop and power failure in 
the distribution line 2, and a voltage drop compensating 
means 9 which is inserted in a distribution line 3 in 
specified another phase, between the connecting point 
of the inverter 5 to the distribution line and a load, and compensates voltage drop and power 
failure in the distribution line 3. The phases of the inverter 5 are independently controlled, so 
that power which different in quality is supplied to single-phase loads connected between a 
neutral line 6 and the distribution lines 2, 3, and 4, respectively. 
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♦ NOTICES ♦ 

JPO auid NCXPX are not responsibla £or any 
damaaes caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The inverter of the three phase bridge configuration which has the alternating current output terminal connected to the 
distribution line of each phase of a three-phase- four- wire-system alternating current, The capacitor connected between each of two 
input terminals by the side of a direct current of this inverter, and the neutral-line way of the above-mentioned three-phase-four-wire- 
system alternating current, While being inserted in the distribution line of one predetermined phase by the side of a load rather, than the 
node to the distribution line of the above-mentioned inverter and compensating the sag of the distribution line concerned It is inserted 
in the distribution line of other one predetermined phases by the side of a load rather than the node to an uninterruptible power source 
means to supply electric power to the distribution line concerned in a predetermined electrical potential difference at the time of 
interruption of service, and the distribution line of the above-mentioned inverter. Power supply according to quality characterized by 
having a sag compensation means to compensate the sag of the distribution line concerned, having controlled independently each 
phase of the above-mentioned inverter, and constituting so that the power with which quality differs to the single phase load connected 
between each of a neutral-line way and the distribution line of each phase may be supplied. 

[Claim 2] The inverter of the three phase bridge configuration which has the alternating current output terminal connected to the 
distribution line of each phase of a three-phase-four-wire-system altemating current, The capacitor and rechargeable battery which 
were connected to juxtaposition between each of two input terminals by the side of a direct current of this inverter, and the neutral-line 
way of the above-mentioned three-phase-four-wire-system altemating current, It is inserted in the distribution line of one 
predetermined phase by the side of a power source rather than the node to the distribution line of the above-mentioned inverter, have 
the switching means which intercepts the distribution line concerned at the time of interruption of service, and each phase of the 
above-mentioned inverter is controlled independently. Power supply according to quality characterized by constituting so that the 
power with which quality differs to the single phase load connected between each of a neutral-line way and the distribution line of 
each phase may be supplied. 

[Claim 3] The above-mentioned switching means is power supply according to quality according to claim 2 characterized by having a 
thyristor switch. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power supply according to quality which supplies the power of the quality adapted 

to the demand of a load. 

[0002] 

[Description of the Prior Art] Electrical energy is widely used from handling being easy, and the electric power supply is carried out to 
the current emergency at high quality. However, although quality, such as an electric heat application, is not required depending on a 
load, what can permit neither momentary sag, such as a thing, a computer, etc. which ask for low cost, nor interruption of service is 
various. Moreover, in recent years, from the inclination of the deregulation in the spread of natural energy generation-of-electrical- 
energy systems, such as photovoltaics and wind power, and a dispatch power distribution system, photovoltaics equipment etc. is 
installed in a home and the regeneration power from photovoltaics equipment etc. is further supplied to a power distribution system 
increasingly. 

[0003] Since it is such, the electric power supply approach classified by quality which supplies the power of the quality based on the 

demand of a load from the society etc. as a new view of a power distribution system is proposed. 

[0004] 

[Problem(s) to be Solved by the Invention] By the way, in performing the electric power supply according to quality, the cost of the 
system for carrying it out poses a problem. That is, when all the paths from an electric power plant to a consumer through power- 
transmission wires and service wires are made to correspKjnd according to quality and are established, the cost of a system will go up 
extremely and the cost of power will also go up in connection with it. [ two or more ] Moreover, there is **** which also causes the 
power surge of the distribution line and the frequency drift of a network by the head-tide style as photovoltaics equipment etc. 
increases. Furthermore, it is in the inclination for a higher-harmonic current to flow for a network and for the electrical potential 
difference of a network to be distorted for a nonlinear load. 

[0005] This invention solves many problems of a power distribution system rhentioned above, and aims at offering the power supply 
according to quality appropriately constituted so that the power according to quality could be cheaply supplied to the single phase load 
which has especially the large majority of a load. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of the power supply according to quality 
concerning claim 1 The inverter of the three phase bridge configuration which has the alternating current output terminal connected to 
the distribution line of each phase of a three-phase-four-wire-system alternating current, The capacitor connected between each of two 
input terminals by the side of a direct current of this inverter, and the neutral-line way of the above-mentioned three-phase-four-wire- 
system alternating current, While being inserted in the distribution line of one predetermined phase by the side of a load rather than the 
node to the distribution line of the above-mentioned inverter and compensating the sag of the distribution line concerned It is inserted 
in the distribution line of other one predetermined phases by the side of a load rather than the node to an uninterruptible power source 
means to supply electric power to the distribution line concerned in a predetermined electrical potential difference at the time of 
interruption of service, and the distribution line of the above-mentioned inverter. It is characterized by having a sag compensation 
means to compensate the sag of the distribution line concerned, having controlled independently each phase of the above-mentioned 
inverter, and constituting so that the power with which quality differs to the single phase load connected between each of a neutral-line 
way and the distribution line of each phase may be supplied. 

[0007] According to invention of claim 1 , to the distribution line where unbalance and a higher harmonic could be compensated to the 
distribution line of each phase, and sag and interruption of service could be compensated to the distribution line where the 
uninterruptible power source means was connected further, and the sag compensation means was connected, sag can be compensated 
by controlling each phase of an inverter independently. Therefore, it becomes possible for a sag compensation means to supply the 
power of high quality in the distribution line where the power of the highest quality was connected, and to usually supply the power of 
quality in the distribution line of the one remaining phases, respectively in the distribution line where the uninterruptible power source 
means was connected. 

[0008] Invention of the power supply according to quality according to claim 2 The inverter of the three phase bridge configuration 
which has the alternating current output terminal connected to the distribution line of each phase of a three-phase-four-wire-system 
alternating current, The capacitor and rechargeable battery which were connected to juxtaposition between each of two input terminals 
by the side of a direct current of this inverter, and the neutral-line way of the above-mentioned three-phase-four-wire-system 
alternating current, It is inserted in the distribution line of one predetermined phase by the side of a power source rather than the node 
to the distribution line of the above-mentioned inverter, have the switching means which intercepts the distribution line concerned at 
the time of interruption of service, and each phase of the above-mentioned inverter is controlled independently. It is characterized by 
constituting so that the power with which quality differs to the single phase load connected between each of a neutral-line way and the 
distribution line of each phase may be supplied. 

[0009] According to invention of claim 2, since the rechargeable battery other than a capacitor is connected between each of two input 
terminals by the side of a direct current of an inverter, and the neutral-line way of a three-phase-four-wire-system alternating current, 
unbalance and a higher harmonic can be compensated, and also it becomes possible to absorb the regeneration power from 
photovoltaics equipment etc. By moreover, the easy configuration which carries out the independent control of each phase of an 
inverter, without establishing independently an uninterruptible power source means and a sag compensation means It becomes 
possible to usually supply the power of quality to the distribution line of the one remaining phases, respectively about the power of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/25/2006 



JP,2997782,B [DETAILED DESCRIPTION] 



Page 2 of 2 



high quality with which sag was compensated for the power of the highest quality with which sag and interruption of service were 
compensated to the distribution line where the switching means was connected to the distribution line of one phase of other two 
phases. 

[001 0] Invention according to claim 3 is characterized by the above-mentioned switching means having a thyristor switch in the power 
supply according to quality according to claim 2. 

[001 1] According to invention of claim 3, there is an advantage which can simplify recovery action after interruption-of-service 
restoration of the distribution line where the thyristor switch concerned was connected by supplying a gate signal to a thyristor switch. 
[0012] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with reference to a drawing, 
[^rawing J is the important section circuit diagram showing the gestalt of the 1 st operation of the power supply according to quality 
conceming this invention. The power supply according to this quality supplies the power according to quality to a single phase load by 
the power distribution system of three-phase four-wire system from a transformer 1, and connects to the distribution lines 2, 3; and 4 
of the secondary three phase of a transformer 1 each altemating current output terminal of the inverter 5 of the three phase bridge 
configuration which used the solid state switch. Capacitors 7 and 7 are connected to an inverter 5, respectively between two input 
terminals by the side of the direct current, and the neutral-line way 6 of a three-phase-four-wire-system altemating current 
[0013] Moreover, rather than the node to the distribution lines 2, 3, and 4 of an inverter 5, by the load side, an uninterruptible power 
supply 8 is connected to the distribution line 2, and the sag compensator 9 is connected to the distribution line 3, respectively. The 
thing of a configuration of that the sag compensator 9 has a capacitor and a serial inverter is used for an uninterruptible power supply 8 
using the thing of a configuration of having a rectifier, a rechargeable battery, and an inverter. An inverter 5, an uninterruptible power 
supply 8, and the sag compensator 9 are controlled using the output voltage of an uninterruptible power supply 8. In addition, although 
each phase voltage which uses 380V and a neutral-line way for an interphase voltage is shown in drawing 1 as 220V, this distribution- 
line electrical potential difference is an electrical potential difference currently carried out from the former in European countries, and 
is the electrical-potential-difference value operation will be assumed to be from increase of electrical -potential-difference need also in 
our country in the future. 

[0014] While compensating the unbalance between three phases by controlling each phase of an inverter 5 independently according to 
the power supply according to quality shown in drawing 1 The power of the highest grace with which sag and interruption of service 
are compensated with an uninterruptible power supply 8 about the distribution line 2 is supplied compensating a higher harmonic. The 
high-definition power with which sag was compensated with the sag compensator 9 about the distribution line 3 can be supplied, and 
the power of grace can usually be supplied about the distribution line 4. In addition, it separates an inverter 5 from a network, using the 
solid state switch corresponding to each phase as off at the time of interruption-of-service compensation. 

[001 5] Drawing 2 is the important section circuit diagram showing the gestalt of the 2nd operation of the power supply according to 
quality conceming this invention. It is made for the power supply according to this quality to also absorb the regeneration power from 
the photovoltaics equipment installed in a home etc. For this reason, with the gestalt of this operation, the altemating current output 
terminal of the inverter 5 of a three phase bridge configuration is connected to the distribution lines 2, 3, and 4 of the secondary three 
phase of a transformer 1, and capacitors 7 and 7 and rechargeable batteries 1 1 and 1 1 are connected, respectively between two input 
terminals by the side of a direct current of this inverter 5, and the neutral-line way 6 of a three-phase-four- wire-system altemating 
current. Moreover, the thyristor switch 12 as a switching means is connected to a transformer 1 side rather than a node with an inverter 
5 in the distribution line 2 which supplies the power of the highest quality. An inverter 5 and the thyristor switch 12 are controlled 
using the output voltage of the distribution line 2 to which the power of the highest quality is supplied. 

[0016] Thus, by controlling each phase of an inverter 5 independently Absorbing regeneration power so that a head-tide style may be 
controlled with rechargeable batteries 1 1 and 1 1 , at the same time it compensates the unbalance between a higher harmonic and a three 
phase with an inverter 5 The power of the highest grace with which sag and intermption of service are compensated about the 
distribution line 2 is supplied, the high-definition power with which sag was compensated about the distribution line 3 is supplied, and 
the power of grace is usually supplied about the distribution line 4. In addition, with the gestalt of this operation, the thyristor switch 
12 is made off (it turns on in the usual operational status), the time of interruption-of-service compensation makes the solid state 
switch, therefore switching control of a phase corresponding to the distribution line 2 continue, and an inverter 5 separates the solid 
state switch of other phases from a network as off. 

[0017] By according to the gestalt of this 2nd operation, connecting a capacitor 7 and a rechargeable battery 1 1 to juxtaposition 
between each of two input terminals by the side of a direct current of an inverter 5, and neutral-line ways 6, and controlling each phase 
of an inverter 5 independently Since the regeneration power absorption function and the uninterruptible power source function were 
given while performing unbalance, higher-harmonic compensation, and sag compensation, rather than the case of the gestalt of the 1st 
operation shown in drawing 1 , configuration and control can be simplified and the whole can be made cheap. 
[0018] 

[Effect of the Invention] As mentioned above, according to invention according to claim 1, the altemating current of three-phase four- 
wire system is used. With an easy and cheap configuration [ say / connecting to the power distribution system the inverter and the 
uninterruptible power source means of having a capacitor, and a sag compensation means, and controlling each phase of an inverter 
independently ] The power of the highest grace v/ith which sag and intermption of service were compensated, the high-definition 
power with which sag was compensated, and the power of usual grace can be supplied, respectively, compensating unbalance and a 
higher harmonic. 

[0019] Moreover, the inverter which has a capacitor and a rechargeable battery in the power distribution system using the altemating 
current of three-phase four-wire system according to invention according to claim 2, With a easier and cheap configuration [ say / 
connecting a switching means and controlling each phase of an inverter independently ] The power of the highest grace with which sag 
and interruption of service were compensated, the high-definition power with which sag was compensated, and the power of usual 
grace can be supplied, respectively, absorbing the regeneration power from photovoltaics equipment etc., and compensating unbalance 
and a higher harmonic. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] It is the circuitry Fig. of the important section of the gestalt of the 1 st operation of the power supply according to quality 
concerning this invention. 

[Drawing 2] Similarly, it is the circuitry Fig. of the important section of the gestalt of the 2nd operation. 
[Description of Notations] 

I Transformer 

2, 3, 4 Distribution line 

5 Inverter 

6 Neutral-Line Way 

7 Capacitor 

8 Uninterruptible Power Supply 

9 Sag Compensator 

I I Rechargeable Battery 
1 2 Thyristor Switch 
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